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Abstract. This study aims to propose a practical methodology to measure and 
evaluate the usability of mHealth mobile applications, focusing on elderly users 
and their primary limitations. The study starts with an analysis of existing 
methodologies and tools to evaluate usability and integrates concepts related to 
inspection and inquiry methods into a proposal. The proposal includes the 
opinions of experts and representative users; their limitations; their profiles; 
the types of applications and their domains; the type of devices used; the appli-
cability during the development process; and the accessibility. To facilitate the 
application of the methodology and integrate concepts found in different tools 
into one application, the creation of a software tool that automates the 
evaluation process is proposed. The applicability of the methodology and tools 
is evaluated and finally the results, conclusions and recommendations for future 
work are presented. 
1 Introduction 
The main objective of this research is to study and propose a methodology to deter-
mine the degree of usability of mHealth applications running on mobile devices with 
a focus on elderly users. Additionally, this paper proposes to build a tool to determine 
the degree of usability of the applications running on mobile devices in order to adapt 
and improve its use. It is estimated that by 2051, 71% of the worldwide population 
will be elderly (CCHS, 2014). Almost 30 million people in the United States are 
accessing health information via smartphones. By 2015, 500 million are projected to 
use a health app (Burnay E 2013). 
From a social inclusion standpoint, it is important to consider the limitations of 
older adults when creating applications so as to not discriminate against these users. 
While the research related to usability and human-computer interaction has been the 
subject of extensive study, more focus should be placed on the use of mobile applica-
tions by the elderly population. It is essential to consider the needs of this important 
and growing population in order to create useful mobile applications that can best 
facilitate their daily lives. 
2 Background 
Software quality can be defined as the set of properties that give the software the abil-
ity to satisfy the explicit and implicit requirements of the user who uses it. The quality 
model ISO/IEC 9126 ISO/ IEC 9126 defines the quality of a software product in 
terms of six main features: functionality, reliability, usability, efficiency, maintain-
ability and portability. Additionally, usability has the sub-characteristics of: under-
standability, learnability, operability, attractiveness, and compliance (ISO IEC 9126-1 
2001). The following are also mentioned as usability attributes: effectiveness, effi-
ciency, security, utility, ease of learning, remembering in the moment, and satisfac-
tion. It is also important to remember the functional diversity of older adults: sensory 
(sight, hearing touch), motor (dexterity, mobility), and cognitive (understanding, lan-
guage, learning) (Martínez L 2014). Furthermore, ISO IEC 25062 proposes Software 
product Quality Requirements and Evaluation (SQuaRE) as the Common Industry 
Format (CIF) for usability test reports (2006). The Health IT Usability Evaluation 
Model (Health-ITUEM) was developed as an integrated model of multiple theories as 
a comprehensive usability evaluation framework (William 2013). The Technology 
Acceptance Model (TAM) helps determine if a technology will be optimally used (F 
Davis 1989). The standard of Human-Centered Design for Interactive Systems pro-
vides guidance on human-centered design activities throughout the development life 
cycle of interactive computer-based systems (ISO 9241-210 2010). 
2.1 Research Related to Usability and Mobile Devices 
Alshehri and Freeman developed an outline of usability evaluation methods and mo-
bile devices which aims to improve the usability of touch screen mobile devices. This 
study provides background information about different methods for usability evalua-
tions of mobile devices that can be used in this project (2012). 
A study published by Balakrishnan on the effect of thumb sizes of participants in 
relation to the experience of using mobile phone keypads to send text messages is one 
way to consider user satisfaction for text entry. Analysis found that varying thumb 
sizes have significant effects on the satisfaction of text messaging users (2008). 
Lee, Kozar (2012). investigated the common dimensions of website usability by 
considering previous studies on the subject and then analyzing focus groups of web 
usability experts 
2.2 Research Related to People with Special Needs 
Ehmen, Haesnera and Steinkeb(2012). presented a study comparing four different 
mobile devices for measuring heart rate and ECG. The data suggests that there was 
a high acceptance by older adults; however, none of the devices were completely 
usable 
Hoggan, Brewster and Johnston(2008).performed a study on text input with fin-
gers for mobile devices with touchscreens. They concluded that demand and effort 
is significantly higher when a touchscreen keyboard is used instead of a physical 
keyboard 
A practical case of applying usability in geriatric research can be found in the pa-
per of Gonzalez, Millan and Balo(2010).. The research found that the application of 
computerized assessment and cognitive stimulation will have widespread use among 
elderly populations (2010). 
2.3 Usability Evaluation Tools 
The tools for usability evaluation vary widely in their capabilities and costs. Some 
tools only allow for entry and processing surveys. For example, Feedback Army 
creates questionnaires and collects user feedback (2014). Datalogger and SUM Cal-
culator present Excel templates for collecting and analyzing usability attributes 
(2014). 
Other tools, like Google Analytics (2014), Usabilia (2014), Seevolution (2014) and 
FiveSecondTest (2014), analyze user acceptance and behavior. They create heat 
maps by looking at user behavior upon entering a website and determine areas where 
the user clicks most frequently. Similarly, Click Density (2014) provides a map of 
clicks, ranking the top 20 regions where the total number of clicks is most concen-
trated over a period of time. ClickTale (2014) provides information about which 
forms are more complicated to complete and why. DejaClick (2014) can record user 
activity and generate reports on their use. ConceptFeedback (2014) records applica-
tion usage and combines it with opinion forums with feedback on user experience 
provided by the users. Tools like Morae (2014), Noldus (2014) and Clixpy (2014) 
record both user activities and the gestures made by the user while using an applica-
tion. Google Website Optimizer (2014) or Google Analytics (2014) are most oriented 
towards website optimization and can perform an A/B test, i.e., compare various de-
signs of the same page and analyze the behavior of visitors in order to decide which 
design is the most effective. 
2.4 Conclusion 
While there is a great quantity of material and research related to usability of web 
applications, there is far less devoted to evaluate usability of mHealth applications for 
the elderly. The selection of a method depends on several factors, such as: software 
development methodology, economic capacity and available time. As a hypothesis, 
though most software development companies know the importance of usability in the 
development of quality software, the usability practices might not have been incorpo-
rated into most of their development processes. 
Lack of attention to health IT evaluation may result in an inability to achieve 
system efficiency, effectiveness, and satisfaction (ISO 9241- 11, 1998 ). Conse-
quences may include frustrated users, decreased efficiency coupled with increased 
cost, disruptions in workflow and increases in healthcare errors (Kaufman, Roberts, 
Merrill, Lai, &Bakken, 2006). Based on the analyzed studies, there is not an Evalua-
tive Methodology of Usability for mHealth specifically for elderly people. 
3 Proposal 
After studying the primary usability evaluation methodologies, this research proposes 
a practical methodology to determine the degree of usability of mHealth applications 
running on mobile devices, focusing on older adult users. 
To complement this research, the construction of a tool to determine the degree of 
usability of mobile device applications is proposed to adapt and improve usage per-
formance. The innovative value of this project lies in the methodology that will allow 
quantitative identification of the degree of usability of mobile applications, including 
relevant aspects to be considered when this software is used by elderly people. 
3.1 Scope Definition 
The usability evaluation methodology raised should cover the aspects in Table 1: 
Table 1. The scope of the proposal 
Aspect Scope 
Representative The objectives of this study are those users identified as elderly. From the 
users National Statistical Institute of Spain, elderly people are defined as those 
who are 65 years and older. 
Aspect Scope 
This research project will incorporate aspects to mitigate the problems and 
Limitations of facilitate the use of mobile applications while considering the limitations 
users that are most related to the usability of mobile applications by the elderly: 
vision, hearing, psychomotor and cognitive problems. 
Application For this project, we have selected applications conducted using mobile 
domain devices for health-related behaviors. 
Types of There are three types of mobile applications: native, web and hybrid appli-
applications cations. Applications will be evaluated with mHealth technology. 
Types of The present study is limited to analyzing the applicability of the methodol-
devices ogy for applications running on smartphones and tablets with the Apple 
iOS and Android operating systems. 
3.2 Proposal Requirements 
The usability evaluation methodology proposed will have the requirements in Table 
No. 2: 
Table 2. Requirements for the proposed method 
Requirement Description 
Consider Considering experts is essential for assessing the compliance of design stan-
expert dards focusing on elderly users and the application type and domain eva-
luated. 
relation to The proposed methodology can be applied to prototypes during the design 
the stage, the test stage, and also to applications that are already running in order 
application to improve usability. 
development Both the research results in the previous section and the specific aspects 
life cycle added to the proposed methodology will provide a clear understanding of the 
requirements needed to develop a tool that supports usability evaluation for 
elderly users. 
Requirement Description 
Evaluation of According to the educational level of the elderly population in Spain, 30.7% 
user profiles of people ages 65 to 74 years old have used a computer and 25.2% of the 
elderly population has used the Internet. However, 76.8% of the elderly 
have used a mobile phone in the past 3 months. (CSIC and CCHS, 2014). 
This indicates a need to create a methodology that allows elderly users to 
classify themselves as novice, intermediate, or advanced users. Chadwick et 
al. have shown a correlation between a user’s level of computer experience 
and their success rate in using applications (2004). 
Accessibility From a geographical standpoint, the methodology and its tool are remotely 
accessible. This is a cost-saving benefit because the physical presence of an 
expert or a laboratory is not necessary. 
Evaluations via web system will allow both experts and users to report their 
suggestions as well as the user experience evaluations. 
3.3 Methodological Proposal 
The methodology will be applied within the standard ISO 9241-210 (2010). in phase 
requirements to evaluate the designs against the requirements For older adults, the 
methodology is used to improve the user experience for those who participate in the 
Usability Evaluation to use the application. For the developers, the methodology will 
be useful to evaluate the usability of mHealth, keeping in mind the elderly users. 
This project has considered the following aspects: 
3.3.1 Research 
This includes the research on mobile device usability; existing methods and tech-
niques for usability evaluation; a comparative analysis of the studied methods; an 
elderly user profile analysis and the analysis of existing tools for usability evaluation. 
The goal is to integrate these concepts and incorporate additional aspects according to 
the scope and requirements. 
3.3.2 The Proposed Method 
The proposed method will include: 
• Usability attributes selection – Some usability attributes will be selected accord-
ing to their importance: effectiveness, efficiency, satisfaction, learnability, 
accessibility, operability, memorability, acceptability, and flexibility. 
• Selection of goals per attribute – Specific goals will be determined depending on 
the attribute. 
• Usability aspects for the elderly must be included – Recognizing vision, hearing, 
psychomotor, and cognitive problems. 
• Considering the importance of the expert evaluation as well as the criteria of us-
ers, this methodology will combine two methods of evaluation: Inspection 
methods and Methods of inquiry and include the evaluation according to the 
ISO standards. 
• Tools can lead to a practical methodology, which helps choose the priority of 
the attributes, like an automated questionnaire. 
• A new measurement scale will be created the using Health IT Usability Evalua-
tion Scale (Health-ITUES) to evaluate the mHealth application, giving a cer-
tain value to the scale with specific attributes of elderly people and their li-
mitations. The Health IT Usability Evaluation Model (Health-ITUEM) is 
based on the TAM Model. 
• Different answers in questionnaires will be mapped in order to calculate differ-
ent metrics. 
• The proposed weighting model combines the different metrics based on their 
importance and consolidates a global usability metric. 
• The results, recommendations, and feedback will be presented. 
Fig. 1. Proposal Summary 
3.4 Tool Proposal 
To facilitate the methodology application and integrate several concepts from various 
tools into one single application, we propose a software tool. This tool will help 
measure the satisfaction scale, which is already a function of the limitations of the 
elderly population and should provide as a result a quantitative value. The tool will 
calculate this value. 
The software tool will include the following functionality: User Management 
(managers, experts, and users), Application Management to be evaluated, Release 
Management, Standards Management, Indicators Management, Expert Heuristic Cri-
teria, Management of Questionnaires (Perception Survey Generator, Form Evaluator), 
and Report Generator of Results and Recommendations Management. 
4 Conclusions, Results and Future Work 
Currently there is a lack of literature on the usability of mHealth technology. There 
are a number of studies focused on mHealth applications and others focused on the 
usability of the devices. However, usability evaluations of mHealth technology have 
not yet reached the level of rigor of web-based electronic health application evalua-
tions with a focus on elderly users (Amith et al, 2012) Luxton D (2012), Burnay E 
(2013) ,Sheehan B (2012) Sparkes (2012). The proposed methodology presents a 
practical model for evaluating hybrid and web applications on mobile devices. Addi-
tionally, once we understand the limitations of the elderly, we see that, in many cases, 
these applications have barriers that exclude this important and growing part of the 
population. The proposal incorporates elements that maximize their level of use of 
these applications. 
4.1 Expected Results 
New comprehensive and integrated model – This proposal includes some aspects 
present in existing methods and techniques for usability evaluation. It also has specif-
ic criteria to be considered for elderly users. 
Ease of use – Although the methodology can be applied manually, a software tool 
provides the possibility of easy use and automates the process. 
Reliability – Evaluation criteria, the selection of experts and representative users 
are critical in the methodology to provide accurate and reliable results. This accuracy 
allows for decisions to be made for improvements. 
Cost reduction – The methodology can be used with a simple prototype of an ap-
plication, which creates significant cost savings in early stages of usability improve-
ments. Additionally, the use of the tool online allows users and experts to connect 
with significant savings in time and resources when compared to other options such as 
physical usability labs. 
Efficiency – The methodology achieves the goal of evaluating a mobile application 
and its usability with a focus on the elderly, who have minimal resources. 
4.2 Future Work 
Based on this research, future work may be done in the following areas: 
Incorporating smart elements on mobile applications what can react with tutorials 
or modify the appearance of the application. This would allow the application to be 
used by different types of users, including the elderly. 
Expanding the scope of the study to other domains or types of applications and for 
other types of devices. 
Applying artificial intelligence elements where the tool is able to understand and 
learn the user behavior in order to formulate the criteria for improvement. 
Incorporation of audiovisual tools into the assessment tool to better enable user in-
teraction. 
This work has been funded by the Spanish Ministerio de Ciencia e Innovación 
through the e-Integra project (TIN2013-44586-R). 
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